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(57) Abstract: 

PROBLEM TO BE SOLVED: To use a technique of a spin 
polarization scanning tunneling microscope, so as to 
measure magnetism, by measuring the degree of 
relaxation of the spin polarization in the sensor region. 

SOLUTION: The spin polarization is generated in a probe. 
The probe is formed of a compound semiconductor 
having a crystal structure of a zinc-blend structure. 
The excitation from a valance band to a transmission 
band by circularly polarized light includes excitations 
by the clockwise circularly polarized light and the 
counterclockwise circularly polarized light which is 
different in selection rule. An electron of the 
transmission band, excited by the circulaly polarized 
light exhibits the spin polarization after the spin 
state is made eccentric. When the probe in which the 
spin polarization state is generated is left in the 
magnetic field in which a sample is to be generated, the 
spin polarization on the left probe exhibits the 
relaxation process according to the magnetic field 
strength. Next, the spin polarization state in the probe 
is detected. Since the spin relaxation process is 
changed according to the magnetic field, the magnetic 



spin polarization state in the probe. 
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*4&3**538£T*ara4©*¥j*#*wjrr*. ?s 
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ms (a) , (o \z&^t, ms (b) ± 
[oo6 2] H9H, mmm^mm^mmm^T. * 

aAs(7)|^ ¥»#U-1f3lH 

fi8 3 0 nm©^>D-7r^tU-1ft*5. U—1f 

3 3Sr^LT^^-M 1 , M2, M3$If3, A/4ffi 

3 5fcA*fr*. 

[0 0 6 3] A/4«3 5*»i!bfc3fcBU 
0, 1/>X3 6^I^T«ttifMSCAItt^o 

[0 0 6 4] 0^<D*/£fc:*5V>Ttt. »l£*f*3£Jg« 

[0 0 6 5] H10I1 
M?:ito BIO (A) tt, h>^;i/mSiE^^m^# 
iSh5>^^ (HEMT) ^J;oTi#*IT£>g^tt 
*^^^-Tc *ttWSGaAsa«4 0O±l: 1 y>H 
-y© iiGaAs|4 l^xWtytJH:*fi* 
ft, * 6l:*o±i:j2:irVt> 1 nHfc 
K-^nfcA lGaAs|4 2 £ n IH H-^Stlfc 
GaAsi4 3#JB*S*LT^*. 30 

[0 0 6 6] u^ct^aMC^^t, iiGaAsi 

4 1 2 *7ct? 4 5 ^4tl> 0 nM 
GaAsi4 3^»lS$n, niAlGaAsf 
4 2 O^S±tOa y h^y- MI4 7rt*Jg|$$ftT 

£ft£ 0 ftfc, &ft<0ffi<BHEMT#ig*m>Tt><fc 
HEMT^ftfoO CME S FET^^ffl^Tfe^ 

[0 0 6 7] H*£««#fc43(rVT\ GaAsJl43CD 
Sffi± I: p I G a A s © t >1tM 4 6 m ^ 40 

3 0 :©t>D*fi«4 6lt Sl5e*f««l3cOifi^^iEH 
£ft£ e «S»*»3£1r>1J-««4 6£©M0!)E(B}&« 

h>*;U«8fttt, HEMT©y-Ma4 7Hgitt 
£ft* H EMTCJ:^TiitI$tl5o &*3, ir >1J-ffi« 
^HEMTWH iSGaAsJitBS+STiTrSili 

[0 0 6 8] 010 (B) tt % HEMTSffl^ftffiflDl 
^^^to d©*JEjtlC*^^Ttt, p^GaAsT^J&£ 

ntt>*««4 6^ Mi*i«Lt^ so 



£o A 1 G a A s 14 2 43<ttXG a A s 14 3te 

plfcH-^Stl, p$HEMT«LTt^ 0 & 

[0 0 6 9] Bill! Xfcf>iHffi«fii©jgft**h^ 
<*-Ff:J;oTMt««^to Bi l (A) 
f:*^T, GaAsSS5 10±CAlGaAs, In 
G a P <0 J; 5 KJ£ W\*> K^i> y T^WT^B 5 2 
tfc£ft, f©± C p S G a A s O t >1J-fi« 5 3 t 
^+yt;K:MSnH/^, dcoir>it®^5 3 
n<S7t2^A»^n^o t>U-S8 5 3lt yuxAW 

#fc43**lfc# h^-f F P DA*-fe>U-«« 53SI 

[0 0 7 0] mi 1 (B) tt, Stt©t>*fi«Uffl 
ft£, tf^-f*-KLD*^«^T*fi«iB3tttt, 

Dl:J:oT^$n^ 0 a3&»*» 3 36^»*L/fcfiBt« 

[0 0 7 1] 01211 011 (B) 
^fkbfc^^^fo *»#«fttGaAsi«l 1 
OJhtC, ^tU7Ig5X10 IJ cm- 3 , iP$^200 
nm©n$GaAsi55 \Z**is*MZl3i&2 
ft, f©±l:fSJ93 0 0 nm©y>K-^iiI n 
p.! Gao.a Asl56, +t UTI^l x 1 0 18 c 
m~\ fS»2 0 0 nm©piGaAsi5 7^X^ 
^is^MZjjSi&ZnT^Zo plGaAsi57in$ 

Ga As ms 5<Dmm±\z> -en-^n*— ^y^sju-r 

^11 5 9,5 8 ^M$tlT^-5 0 

[0 0 7 2] :^^[:lt, p i n^-f HJffifta* 
#f/£2ft£ 0 0*±^ckO, R«2^piGaAsI 
2, iiInGaAsl56CAIt^n5 0 ^SB 
i«4^pSGaAsl5 7 SSoTBHiaSft*. R{S 
3t 2 fccfc 0 p^G a A s gtCA evfiSttaBSKje-r* 

[0 0 7 3] pSG a A s I 5 7 * iat*3taig*^ 
mtS-Zt, ill nGaAs|5 6 KAItTSHjiKK 
©5t*^{fr«>o iSInGaAsICAStlfcAW 

[0 0 7 4] 0 1 2 (B) H p i n^*- K*jftC0 
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[0 0 7 5] iSGaAs»fcAI*T*#©ft«tt, p 
p i n^^F©Mijfti:J:DplGaAs 

[0 0 7 6] 3t®iB««E^8tn««^, ^O^iaemSt 
SritSiiffi'r^CliifcplHgTfe^o 013 (A) \t. 0 
1 1 (B) <Dfo<Dmfgim&7jkT. *M61*teGaAsS« 
nIG aAs!6 1 , iSInGaAsi 
6 2, pSGaAsl6 3^xtf^ + ytJH:«IStl 
T(^£o ClCD^ttS 1 2 £^Tfc<0£l^l36T*£. * 
J&J*fc43^THU S5l:pSGaAsl6 3©-S^l 
±l:nIGaAsI6 4^«^tlTl/^«, nSGaA 
s!61, 6 4^I±Ct-^7^1i6 6, 6 7^ 20 
J&J&ZftT^Zo Z.<D<£olzLT, npin*hh7> 

[0 0 7 7] 013 (B) fct, Z.<D*h h7>z/X?ffi 
J6<OA>K#IJBe*l«flSlfc«-r. nSSM6 4, pSS 
«63, iM^62, na««6 1l:±D, ^OA 

3t2tt, pSGaAsi63^gIltiIInGaA 
si6 2i:A»tS. iIInGaAs|62TAIt)t 

aAsi6 llCgifft, I?LiJpSGaAsl6 3\Zffift 30 

[0 0 7 8] piGaAs!63H IS^OffilT 
IEJLttpi!GaAsl6 3W:#asn 
£<, e:cDIE?L^<t0, ^-Xi8tWplGaAsi 
6 3j)VH7XSn, Xv^ift5niGaAsl6 
4^^l/^7^^niGaAsl6 1 tZzfcn^SS 
*^S8*tlSo iiInGaAs|62 TKiR£ft£^ 

[0 0 7 9] iIInGaAsl6 2l:A»t53Ki 
\t. piGaAsi6 3<D7,^>mm^mjZf^Uxmt 40 

frd; 9, pMGaAsg6 3<2;*fc?>^1I^ffi£;&ffi-r 
£;I<h^-e$£o Ifc^oT, pSG a A s J16 3 tlEp 

[0 0 8 0] d©ck5fc, AVl/^^COH^^GaAs 
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[0 0 8 1] -fe >1*ffi«£ G a A s Hn^MMJB 

fc, GaAsSHOJt«»/t>K^-t'!y^ r Ol£^«« 
tt, Al GaAs^I nGaP l;ioTiJjEt§ dijjt 
T€T^o fctAH GaAs^fl^mfitL 
T> Al.., Ga 0 7 Astln,. s Ga,. s P#£IS 

AlGaAsOA*>h^ 
79eVT*0, InGaPC/OK* 

[0 0 8 2] K±Siafc«Kl»oT*«ii*R9!L&39t, 

[HifiOffiWttK?!] 

[01] **iioSaii*ItRSt4fca6©7D-?t- 
[02] Hl©**W*R^-r*fc«>©y-fi'y^AT 
[03] Hl©^J6«fcJ;<5Xt:>fllS*0«SlSRW 

[0 5] h>^;pm«Srffl^Txtr>{BS**Ste-r-2. 
[0 6] 3£©iR£miTxif ^ffi^aij^-r^te^ 

IKWrSfc*oy'f-V'^'7A*<ttJt»f®0T*-5. 
[0 7] SisAtfa^Ky b%m^TX¥>ffiMm&ffl 

[0 8] ss»tt* : F-©te©jg!i**-r«iis*HiH*«fcat 

[0 9] «*«£g«©*j£**T:/ny*HTa*.' 
[0 1 0] itiftgH4*f$iMLfcM5^ 

[011] jfch^-f ^--H*ffl^TXtf><i®*Srfite 

chi 2] hi i (b) izijk-rm&etmftM&Tn-rmm 

[0 13] 0 11 (B) IC*-T«[fig©flfi©ft^0tJS^T 

1 -ty-v-m®. 

2 flfilft 
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GaAsA77yi 
A 1 o . 4 Ga 0 . 6 Asi 
GaAsi 
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2 7,2 8 

3 6 vyx 

X/AWl 

*ft»tGaAsi« 
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4 1 i -GaAsi 

4 2 n-AlGaAsi 

43 n-GaAsl 

44 I 

4 5 2^7cm^^X 

4 6 

47 ¥-hmm 

4 8,4 9 mm 

5 5 n-GaAsl 

5 6 i-InGaAsi 

57 p-GaAsi 

5 8, 5 9 

61 n-GaAsl 

62 i-InGaAsi 

6 3 p-GaAsi 
64 n-GaAsl 

6 6, 6 7 mm 



imi] 



(A) 



I 



um%±t im%<*> izmm -S2 



I 



mmzvym&ftmtiiUti -S3 



(B)GiAso^rtti 




to piii)tB&<s»Rffi 

m-,=-l/2j ni=+l/2-f 



mi=-3/2 m t =-l/2 Hi-+l/2 m^+3/2 

_/ ^_ 

mi=-l/2 mi=+ 1/2 
\ £B$P11il%l=J:SA& 



(A) 

2 

j~l 

(B) 



(C) 

B 



(D) 

4b 
IB 



„ 1 



[0 2] 



t 


1 


t 


t 


1 


! 


t 


t 



6:2 



t 


1 


t 


t 


1 


t 


J 


t 



5:3 



t 


1 


t 


t 


1 


t 


i 


t 




f 


1 


t 


1 


1 


t 


] 


t 



5:2 



4:4 



( 10 ) 



¥fffl¥-9 - 4 3 3 2 4 



[0 3] 



[E4] 



(A) 




(B) 



■MAO) 




l***^ii It 



(C) 



i 



(A) 



[0 6] 



2b 2a 



JUL 



(B) 



2 

2a 



(C) iSSft 



J. 



(D) 2a* 



(E) isa*. 



T- 



(F) 



r 



1/4 

22 



.21 



■17 



\—y>lt 

• — '23 



PD 



MS- 



7 , 7 7 



'11 

-13a 



-13c 



14a 
14b 
14c 



MS - 



\ \CAi\ V 



\GaAs\ 
Ga As 




-14 
•13 

\CaAK -4 -12 
^ GaAs \4-H 



[09] 



[011] 



~-31 




^32 J-TL. 

1-33 < T X -" 

Mj I J/4 1 -35 
/^// 





(B) 



LD V 



PD 



\ / / / A * 



( 11 ) 



#M¥9 - 4 3 3 2 4 



[05] 



[0 7] 



(A) 



MS — 



/ / A 



a: 



(B) 



AlGa As - ? 



(C) 



AlGeAs 
11 



GaAs 



Ga As 



AIG> As 



G«As 
AiGiAs 



-<a)— vvv^- v 



li 

-138 




J Ub 



14c 

■3 



-13 c 
-13b 
-13a 

-11 



-Ub 
•14a 
Up 



G»as "= — 1 3 a 



GaAs 

^-17771 



GaAs - 

XTT7- 



-13c 
-13b 



-Ub 
-Ua 
Up 



-11 
-PR 



(A) 



MS- 



(B) 



(C) 



/ P-IUAS 


" +-14 


\ p-GaAsP 


i~16 


/ GaAs 


-til 



c.b. 



,3nz3mii 

1!Ks — p o ( rrn 




lly 




[0 10] 



(A) 



46-^_ii n/ 47 

L/_/ _/ / / "rA|GaAs^ 42 



MS- 



i -GaAs 
si-GaAs 



-41 
-40 



(A) 



[012] 




(B) 




(B) 




